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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide multifunctional embryonic 
stem cells, to provide a method for establishing the stem cells, and to 
provide a subculture method for the embryonic stem cells. 
SOLUTION: The objective mammalian embryonic stem cells are 
characterized by having all of the following cell biological 
characteristics: (1) derived from blastodermic embryos, (2) continuing 
the a proliferation in an undifferentiated condition, (3) expressing a 
sugar chain SSEA-1 antigen, (4) alkali phosphatase activity is positive, 
(5) expressing transcription factor Oct 3/4, and (6) having 
multidifferentiation potency. The method for establishing the embryonic 
stem cells comprises culturing cells obtained from the inner cell mass 
of mammalian blastodermic embryos on a feeder of umbilical cord 
endothelial cells isolated from an umbilical cord by the use of fetal 
bovine serum-containing MEMa as the medium to form a colony. The 
subculture method for the embryonic stem cells is also provided. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 
[Date of final disposal for application] 




[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



(19) H*H#Wjf ( j p) (12) ^ H i|# 14= ^ # ( a ) wmmmmmm 

#$§2002-176973 
(P2002-176973A) 

(43)^HH Jfifcl4*P 6/! 250 (2002. 6. 25) 

f i f-73-r(##) 

CI 2N 5/00 E 4 B 0 6 5 



(5Dinta.' mmn 

C 1 2 N 5/06 



fcfi»3lc »&K©gc9 (£ 12 H) 





!RfM2000-404227(P2000-404227) 


(71)ffliSA 501031208 










¥$12^12)5 14H (2000. 12. 14) 








(72)3M 3» Efefe 






«^£&lWtl«2095#^ 






Fi?-A(#^) 4B065 AA90X BB19 BB25 BB34 






CA44 CA60 



(54) &m<D%mi mmmmmmt^om^mtmz^mmm^m 



(57) mm 

(2) *^fbtt.«T<Dtt5i^^Sil 
t< (3) iiilS S E A-lfilAWSC^ 

(4) Tivm 7*xyT$— mmm'm*3oz><i 
(6) &#ikm*n^zt> (D±xmt^z.h^mm 



SWOTS* 




(2) 



mm 2002-176973 



[#ffrff*©iBB] . 

mwm i ] wrommm^mmm d) esbshbe 
o) itsis s Ek-mmmitzzt* 

(4) 7;b*y7*7.7r^— fe*gtt*«T«S C 
(5) K¥H?0c t 3/4A^-T5ili:. 

(6) ^wmttn-oct. <D±x*mt %z.t*mm 
rcmm^WMitm^^t s m e m u is 

^Bfc^fl&JElMI 5 M EM a *JgJfifcU f? 

a z-«|St> conn ^-^*^fk«fI?Ot@»: 
gl, M s s e a - i Keokuk 7;i/* y 7 * *7 
r*— tf«tt©W*t Oc t 3/4©fgHtt, ^HtH 

?**Prr«ME M a S«lT-jg«1-Sit*rS 3 *fctt 4 

*a 3 *» 5 5 ©v-fn^©Efe#aflsoSK#^o 

[flt$«7] iS?LS)WffiME©rtfflBaaA^#P.ti 

LT=tu hU ysCE'DTAJSS*: Jc 
o T 3 a - -©Ifflia^igttfr 5 U Wtf Lfcffllfi* 
PBS ^£Kfc3Si#«8fcfrtf-S C fc mrf> U <@ 

imatm s ] nf?LiitiEfisaffl<Di*iiiis^A i &#&ftfc 

^fif II E M a Wifi^iifii^ 7 ©Ett 
[0 0 0 1] 

BaBOB-rsSfBiMff] ciclSB^tiEtt^aflSfc^© 
mit*54Mt>*K^0Ett#ffliS©»{^*73!*tH1-5 



fe©Tfe5o 
[0002] 

[«©K«] £ft{@tt^©^Mfcf££^-iS**£L 
10 T©77XEtt#«lStffiyi*ftTJ^ ii©Ett^lffl 

• s&fcosfc E©fg»*©ii*. * 
s tu *ftm© E*Rtf / w * x * y p s?- © g @ t * 

[0 0 0 3] 1 9 9 8^fc7* U *0ffl&#?;U-7'# 

t r- t^w5Ett#aBa©fciiL^?oi6Tse lt«* 

(Thompson TA, et a 1. , Scien 
c e 2 8 2, 1 1 4 5-1 14 7, 1998;Sha 
mblott M J , e t al. , Proc. Nat 
20 1. Acad. Sci. USA. 1995, 13726 
-1 3 7 3 1, 1 9 9 8), htDWm 

t/HiEttfMtfflia) *B^fc£»0R5tf*J*5©f'lFfflli* 
7S*S&LT*&-f (SticeS, et al.,Bi 
o 1. Re p r o d. 4 8, 7 1 5-7 19, 19 9 
6 ; S t re lxhenko N, Therio — ge 
no 1 o g y, 3 7, 1 1 1-1 2 6, 1 9 9 6);> ft 

so ^c?Ett#«a©HE?^=£fiv^, mmm^tirm 

C5vft^t(B5*iTE"WiB (B r ad 1 ey A, et 

a 1 . , Natur e, 3 9 9,2 5 5, 1 9 8 
4) , 

[0004] Strelchenko ttffifflOlfcSre* 

* a-^E* i> tf x> > ^egw l n. 

40 r^-HfoMliiftT-fe a v ^©ffi©*fffe 7 b 
T^ftV^TfeSi Sit G a m p b e 1 1 Bl&i 
•!? e mb r y o n i c d i s c S3fe©ig*fflfS^e,© 
^ n->0ff ©ff Hi thicft Lfc^ (Na t u r e, 3 8 
0, 6 4-6 6, 1 9 9 6), Ett#«©#l![T"fe3 
7)l*V7*X77$-ll<Dmm s $>m?S SEA-l 
Kft<0^tttHLTH:|ES£LT4s6-f. embryo 

n i c disc ri*©fflsattmi«Kfe±js«»fla© 

[0005] Strelchenko, Campbel 



(3) 



#M2 00 2-176973 



0 (Stewart, CL, et a 1 . , Dev. B 

1 o 1. 1 6 1, 6 2 6-6 2 8, 1 9 9 4), 9J/-f> 

</->SCDfrfcLnfcV\, 

[0006] w±o®D, ^^x^tbWtaw 
fla^#«i-^ 5 x.T-^pi^&«« s s e a - 1 

[0 0 0 7] 20 

mmtznz <Dmm*m±t % ^©^a t< ^n 

[0 0 0 8] 

( l ) EfflfflKS*TS 5 c i: , ( 2 ) *#{bt*3i-e so 
©if ^liferr Sr fc % (3 ) »|» S S E A - 1 }nl># 
ffimrZC t, (4) 7;Wj U 7*X77$- ttffitttf 
MfeT*$>&Zb, (5) fe¥H?0 c t 3/4W 
(6) &fiim*&-OCt. (D£T*mtZ>£ 

tmmttz, mmmmmmm^mm 

[0 0 0 9] %rcc<Dmmi±, mtwaii^ 

zmzftrcMM**mMMm*-smtz>M em a 

£77b# 'J7*X77 #-^Stt©^ tMB S S E A 40 

- 1 KM<Df83Stt, o c 1 3 / 4 <Dmm, &ttim<D 

'So 

[0 0 10] S&fccofSUBtt, «¥L»«ttf»S«l 

0. 2 5%h'J7 F '>'>0. 1 %EDTA^jgtJ;oT3 
P--OjfflBS*Jg%3&» 6*Jtf U ffltf LfcfflJS* PBS so 



[0011] ±fB©Ett§*«©$37.#?£s R 

fiH?> fiil5Sli«H?^#-r5MEMaO*«il?ig 
tt5 C LV>IWfc LTfcVS. 

[0 0 12] 

%&K®LT*tZ>KWL<mW?Zo Jilt, Ettf« 

wfflm*mMLmmft$i%#±-£*krc-**7z sto7^ 
74-tc-izm^%o mmmmzitrn'Mskm cf c 

S) . SM««H? (L I F) £-&S 0 *fc± 

M«ftH? (EGF) SEtt#WanD--o^ 

*g«igite E G F ^r^ftil-rs C i: B, Ett#«©*M5it 

[0013] £ti$<offi*®im$^mhm&,-wz. 

BFCSii5~10%, LIFS10~5 0ng/m 
U EG'FBl 0~5 0 ng/ml g|6t IT Setoff} 
*5o ig*fi 5 % C 0 z ^ffTT 3 9 *Cffl«M)?S£T?fT 

*fLry\ Mix. if Hiss s e A - 1 StRtffggt-f 5 c 
7;i/*'j7tx77^- wm&v&&tt, mm 

[o o i 4] mars s e a - 1 KsosBBtttts mm 

* S S E A - 1 LT^ 5 7 n— h h U 

-t?»af?> c i: 1 1 t)5BBf 5 c t A^ta*So ^»fb 
fefciGotfcfct. 4HBKTttSMBlc^{b$«« g l i 

a 1 fib rillary acidic prot 
ein (GFAP), Nesti niftf*v-*-T?^fe 

[o o l 5] ^t, ■ tiOMlttVzm&MAoMt 



(4) 



#IH2 002-1 76973 



5 

o. i~o. 2 5%ss© 

h U jifcS/B D T A^gsiPL, .»3 9°CT-64>HSS 
Mir S C 7 -< a 

CT^t^ FCS, L I F, E G FfcSqrtSJgtfD T' 
So 10 

Co o l 6] IXtom t) ci|05lB^©^at: h£« 

co o 1 7] .etTv ...iaMw*^u ^c©iSiafoftwiH», 20 
floss* £ e. tpfflA^oaft w tifflB-r * c© 

CO 0:1 8] ;: ;,. 

co o 1 9] (i ) m^mmm<DMk mmmft 

©Wfc fcSEB L fc^Mffit^ 1 c m 2 fcSJBf U 7 0 so 

iiibPPB S (-) (Dulbecco> C a, Mg^F 
#) T-icm^Lfc (^>"jy200 0Wml ; 
Wfe&B:, XH/^Wyyi00(ig/ml ; Wife,;, 
laS, 7 7 2 5/1 g/ml I G I B C 0 B R 

L) „ SlicMlH^ r- 'J IIE±T'±|5-9->7;I/^ 1 mm 2 g 
StWf, 3mlO0. 2; 5 % h 'J T^C 0;. 1%E 
DTA (GIBCO BRL) #1 OMMlbfto & £ 
<DVy?fr<D\-? Tc h y 7v^?&Sr 5 ra 1 ©PB S 
(-) T#f?^ ftfrdlt (lOOOrpm, 5#fS) 40 

u ym&5m i ©PBS (-) T'mmLn&m&ft-e 

MfoftMhtco f#5>nfctfc!S£ 1 0 %© F C S (G I B 
CO BRL) fc|ft£*K*#*rLfcMEMa (GIB 
■ CO BRL) 3ml©AofdM£Wl Cfy^^VT, 
X 6 c mi) £A*l> 3 8. 6*C, 5% CO 
■i ©^ffTT-^*^fofco ig«3~4B^C»^tl 
fcWH* > 7;!/© JS m t ft £IUB£=i a = - 1 * o T Hi 
5ibfc...n>7;bx?/Hc5*jaEfc7~l 0 Big* 



S (-) T 2 [a^tMS^K r- D TV > E D T A &9& 
L, 6 c m©^*mt^ l/' 5 ©28aT?lfflia*W< Cfc 
T?ffofc„ 4 Bfttt5(?3>7;Vx> h tjlLfeo 2~ 

3 mmkmmut% < mmm^wMm-htc. 7 

©fcififcfc. 7^-^r«fla©#^HIo a3>>7;l/X 
>b.KfiV>Blff .fikWIBKy 1 0 ft g/m *.5 
V-f hV^y (S i gma) ; 3~4ffflS*g* 
Lfto bifflSfcliMrPBS (-) T?3 [§»U hU7 
> SaS^ff V «£fiJ# L fcft, it^gl L fc ( 10 

0 0 r pm y 5ttffl) »t 2 x 1 0 6 /m l ©z8S 
fcSpLfto c 4 ftigftm (N u n c ) |C 1 ftSfc t) 
0. 5ml©«?S^jiTLfco -«^7^-^-« 
t&Z, Vtim 2 B«|S|© fe ©^Ktt^fflBS©SiE©^ 

C 0 020] ( 2) Ktt#«©SbiMmcigaH« s : 

^ «^ hiz^xiticmmmm 4 b a ©Ksiia^K^; 

7 i/Rtf <> Vic fcv^Tti ^n^tiAl^v^i g ^3£iHft. 
,7 HB©fiESafifflK«fflv»fco ^T©Kffl^6«¥ 
tSfcj; Will (I CM) SP^^tttu 7-r-^ 
-Ufla±TriSai^fTfo fc 0 2 O n g/m 1 E G F (S 

1 gma) , 2 0 n g/m 1 L I F (S i gma) % 
in^fcMEMa (10%FCS, ^-->UX 

h v^yy^):; 4>t\ 3 8. 6°c, 5 % c o z m<¥T 
nimzmmco mmit 2 a e 1 g^Lfc 0 7^-^ , 
-±© I CM(i 1 ~2 B-c74—?-\ctmu 

mftco itm 4 ~ 5 BttCiilSHfcfflflannrz-^it 
LTtfco KlgjH&tltts nnri-cDitg^S 0 0 0 
-4 0 0 O/tmt&ofcfffjtTtf^-v h^ffl^T7i— 

«PBS (-) Tf#R8Bt&#K*2@?foTiJfci*Lfe 

tt, #anfci±^±E^iicig*^T7^-^-iffl 
c o o 2i] c 3 ) mm}&mfmmmomm(D 1 -3 1 

5i^ra<fc 0 *^{b»Ba t LT©#iiT-feS7;V* 'J 7 

trffittB f a s t red T R«S (S 1,;;, 
gma) tfONaph t ho 1 A S MX P ho 
sphate (Sigma) TtWs&fr& E tic J; .o 
WLfc 0 Ktt#lfflfla©*^Mbv-*-S S EA-lJtS 
OffiHtt; fitS S E A - 1 fixftmt 5 7T3-t< h 
^ h y — (fluorescence activat 
ed cell sorter; F AC S) tffl^SS 

e a— imt@i&tzmMMM®<DttmMfrrc a -r 

&feS7>y>«lfi2 X 10 5 l^yU g G: 
S.tffitv7XS SEA-lfii^tSJSftv F I TC (f 
1 u o r e c e in isothio — cyana t 
e ) ,-MU&V#ffi*$ * I g G TZ^ftft L F A C S IZ 



(5) 



#M 2 0 0 2 - 1 7 6 9 7 



8 



I g GRtfStv^X S S E A - 1 KftfeSSfi, FIT 
CflBi^U-^V^X I g G T'Z^feL FACSICT 

W7I g GRtfStV>^S S E A-l&fci:g*& • 
St. 77K ^tll^t— FACStTUP 

S¥H?Oc t 3/4<D^ffl£PCRj££J:>3tTofc 0 

SS-7-A-KftT-fe§G F A P, N e s t i n*x#T?Sffl 

^vHEEttWlBB&EGF, «$MIMgH? 

( F G P ) 2 V F G F 9 E M a 18*6? 3 
MU ^UTi»«?tlfclifi'T\ V^XfaN e s 

t i n»tg)Si7M U7*X7T^-^±fcgfixV 
97. I g GRftkZSEJSM, Fast r e df» 
SLfc„ SfcllttKEGF, FGF2, FGF9tti 

Mt7BM«*Lfcl*j£n?, 7-y-^JtG F A PffiftfcE' 
J&tfc* 'J7*X77 ^-^WSft?^' I g Gjft 
ftt-^EJSS*, 'HtKfcJfefeb'fc. Ht'^'S/EittNB 

M<D&wtm*m<z>rcib. mm% v-r-mt u m 

L/c,, ^ite^O^ftlH^TfeSEGF, L I F^tl^f 
ft m. Rt>\ WM£v^cn>h D-;Wgil!jT\ lift 
3-4 ft © 7 vKtt#fflie ©«*%f?V\ »|l?<D|ffl 

na«»'\<o^*ii'<fc. ■:7*-yHlBlfi©«w 
7^1 ' ; CM©K**ffV\ MPIiiJrb^Lfcc, 
[0 0 2 2] (4) KftftlLkiB (2) ©*frT-^*<D 



20 



30 



mti<DK7~~l OHSSILft. 7M'J7*X77 

asttttPWtTfetjfc (0 4, 5, e) „ mmsm 

SSOSxV^X S S E A - 1 K#Htt«€>siJ-&&i0 7 s 
0. 2%, 7VB3 8. 4%©fiJ^-i:&D, ijftflHT 
[0 0 2 3] 



Safe** • Oct3/4 


WDA 1 


+ 


p*s WA 3 


...... + ,.. 


^ EK 1 




5^ "■■rwrtjsc-' 





Oc t : 3/4«ttf$9fc 
[0 0 2 4] ^(cKtt#ffljIi(D^^fbtl^^1-8I*i: b 
T7v|Ett^*SA^S»«Sv-*-G PA PK# 

isttws (h i o) ; mfws.mm-?-jj-N e v t 
i nKftnttwa (mio mmmmkiz&vimz 

nit. CO*S«KJ:0, 7vKtt^«^|gtt^Wt- 

[0 0 2 5] 
K2] 



b(bXa) c(c/b) 



us* gffl mzim i±g(%) ^aaft(%) gross giiMf 

1 11 153 87(56.9) 11(12.6) 8 4(50.0) 

2 12 110 92(83.6) 22(23.9) 10 6(60.0) 

3 12 122 98(80. 3) 28(28. 6) 12 7(58. 3) 
ft 385 277(71.9) 61(22.0) 30 17(56.7) 



[0 0 2 6] H£7^Ktt^«S£ V1—®.£ LTffl^ 
[0 0 2 7] tt±01~l 1, $1, 2lc^Lfc«fc'5t 
[0 0 2 8] HI 2 3 fc % E G F s LIF 



:£5. 

&T*« 4 HT\ E G F • L I F tMK. 3 

tlfCo 

[0 0 2 9] 
[«4] 



50 



(6) 



ffP,f 2 0 0 2 - 1 7 6 9 7 3 



9 10 



c+) . (-) 

iCMi: . 9 io 

«i*#±fc(%) 5(56) 0 

* : *gifif*EGF, LDE\ tsflDMEMa + 10%FCS$rfflV>fc„ 

10 



[ 0 0 3 0 ] & 4 ICQI 5 frfc * a t , 7 -f 

mi L-ea 7 ->fflEtt#a«ao^i£f±^Rr«iTfe a 'it 

( 5 6 %) LTtttftStU 7 -1- 

[oo3i] mmmzmmm 1 T«Ktt§**Hi£, w 

T©7ft£ f£ <fc t» JKftf£S b fc 0 7-r- ^-«±T*n> 

ffijWVof^ 0. 2 5%hU7'»'0. 1 % E D T A 20 
T' 6 ~ 1 0 #|fflfflfflU Ettl^fflia t7 ^ 

(1 000 r pm, 5fi?M) , MZWMMBVVm 
lCfflV^fe©t:[BItt©ffl^?.&5ig«Jt2X 1 0 5 ffl 

/m 1 SS^Kv^fci- E 5-;.; »a^«iniJ:TOr|^& 
» tt5i*«£ft (Hi 3) , (S{£4~5 0-<?ny 

[0 0 3 2] i i > 

§0 CCCtlCtOs ^ftS««»BJ^ 



[0B©fgi?iftlP.B] 

[01] =yv hmmmm=iti=.~mwimMMz o o 

fc 

[02] >)->KttM3PZ-Iiai?«2 0 0{g„ 
[03] 7^Kttlt«nnx-a^¥mi 0 00,, 
[14J 77 MffttltlHEn pr.-T;l/* U 7 * 77 r 

[0 5] 7 ^EtefHaffiP nr-7;W U 7 *X7r £ 

—ammmsnz o o« 0 

[06] 7vE14#«3P--77bAU7*X7r^ 
~t!Jfcfe»tWB¥X2 0 0& 

[07] m-s s e a~ i hm^m<o 

F A C S<D!SHo «<^P»nfc:tlWlltt,Wa€)tlJ^o 
[08] StS S ■EA-lfitftt«tS«>MEEtt*Nmia<OF 

ACS©|g* 0 M<ae»tircM^«iBBSosij^-o 

[09] 3nS S E A- l£t#K±Sl7vKtt*Maia©F 

[0 1 0] ^BM*ft*G f a pmtmmim 

WiPi'A 1 0 0f?„ 

[011] 7vEft#iBB§S*N e s t i nKWlttlffl 

[012] «if«H?^7vKtt^«ii?SKR^-r 
l^£^Lfc^97o 

[013] 7^Ett#« (Sltt£&5) Sttft¥J(2 0 
0{g o 



[0 7] 




[04] 



(10) 



#§82 0 0 2-1 76973 




(11) 



#M 2 0 0 2 - 1 7 6 9 7 3 



[HI 0] 




[011] 




(12) 



#182 002-176973 



mi 2] 




LIF(+). EGF(+) -•- EGF(+) 
-*~ LIF(+) oontrolJgJ& 



CHI 3] 



